Attenuation of 6-OHDA-induced neurotoxicity in glutathione peroxidase transgenic mice.
Normal cellular metabolism produces oxidants which are neutralized within cells by antioxidant enzymes and other antioxidants. An imbalance between oxidants and antioxidants has been postulated to lead to the degeneration of specific populations of neurons in neurodegenerative diseases, e.g. Parkinson's disease. The present study investigates whether overexpression of glutathione peroxidase, the enzyme which metabolizes hydrogen peroxide to water, can prevent or slow down neuronal injury in an animal model of Parkinson's disease. Transgenic mice overexpressing the human glutathione peroxidase gene under the control of the mouse hydroxymethylglutaryl-coenzyme A promoter and genetically matched control mice were injected intracerebroventricularly with the dopaminergic neurotoxin 6-hydroxydopamine. Seven days after injection, the number of tyrosine hydroxylase-positive nigral dopaminergic neurons was decreased by 52.4% and 20.5% in 6-hydroxydopamine-injected control and glutathione peroxidase transgenic mice, respectively. Similarly, 3 days after injection of the neurotoxin, striatal dopamine was decreased by 71.2% and 56.5%, respectively. Overexpression of glutathione peroxidase therefore partially protects dopaminergic neurons against 6-hydroxydopamine-induced toxicity.